A. calculation is made of the forces between hyperons and nucleons under the assumption that the forces are due to the exchange of pions. The h. and Z are assumed to have spin -, and the same parity. The Hamiltonian is taken -to be the same as the static-model pion-nucleon Hamiltonian except for differences in isotopic spin and possibly in the strength of the coupling. The same approximations are made as those ordinarily made in evaluating the nucleon-nucleon potential, although it is noted that in case all the pion-baryon coupling constants are equal, the hyperon-nucleon potentials are just linear combinations of the observed nucleonnucleon potentials. The pion-hyperon coupling constant is determined by comparison with potentials obtained from analysis of hyperfragment data. (3) assuming it to be governed by the same coupling constant as processes (1) and (2). Since we wish the theory to be charge-independent, we require that the Hamiltonian be invariant under rotations in isotopic spin space. The form of the Hamiltonian in isotopic spin space is then unique. Since the pion field + and the Z field %'~a re vectors in isotopic spin space, while the A field fq is a scalar, the interactions (1) and (2) must have the following form in isotopic spin space: +~*~a + .
I. INTRODUCTIOÑ 'HE fact that the A hyperon can be bound in nuclear matter is evidence that there are strong forces between the A and the nucleon. It is plausible that these forces &pay be due in large part to the exchange of pions. In this paper we adopt the hypothesis that A and Z hyperons interact strongly with nucleons via the pion field. Kith certain simplifying assumptions, we are able to evaluate A.-nucleon and Z-nucleon potentials and to calculate the resulting A.-nucleon and Znucleon elastic and inelastic scattering cross sections. We briefly consider the experimental data on the hyperon-nucleon interaction such as hyperfragment binding energies, the scattering of charged hyperons in bubble chambers and emulsions, and the scattering of hyperons in the nuclear matter in which they are produced.
We need to make certain assumptions about spins, parities, and couplings, in order to perform the calculation. In a previous work' (to be denoted by I) we assumed a simple model to describe the interaction between pions and hyperons. ' In constructing this model we assumed that hyperons react with pions essentially as nucleons do except for the necessary differences in isotopic spin. Ke assumed that the elementary pionhyperon interactions, are A.~Z+~, interaction (3) assuming it to be governed by the same coupling constant as processes (1) and (2). Since we wish the theory to be charge-independent, we require that the Hamiltonian be invariant under rotations in isotopic spin space. The form of the Hamiltonian in isotopic spin space is then unique. Since the pion field + and the Z field %'~a re vectors in isotopic spin space, while the A field fq is a scalar, the interactions (1) and (2) must have the following form in isotopic spin space: +~*~a + .
Similarly, for interaction (3), the Hamiltonian must be of the form~z *X~z + . We also assumed in I that the spins of the A and Z hyperons are~~. The experimental results seem consistent with spin -, ' but are by no means conclusive especially for the Z. 4 We prefer to retain the assumption of spin -', as being the simplest. We assume that the hyperons remain 6xed during their interaction with pions (static baryon model), and that the interaction proceeds via gradient coupling. We do not require knowledge of the parity of hyperons relative to nucleons but do require the assumption that the parity of the A and Z be the same.
We can find a reasonable relation between the coupling constants of the Hamiltonians for processes (1), (2) , and (3), thereby reducing the ambiguity in the interaction to a single parameter. In I, we did this by resolving the hyperon fields in the Hamiltonian into a spin -" isotopic spin~" nucleon" field with which the pion interacts, and another field carrying spin zero and isotopic spin~(and strangeness -1) with which the pion does not interact. (13) " R. G. Newton has discussed some of the general properties of equations of this form (to be published).
where V~"V~"and Vq~, are of course diGerent in the triplet and singlet states. "
We have solved Eqs. (13) numerically on an electronic computor at Indiana University by integrating out from the repulsive core, point by point. In discussing the solutions of the equations, it is convenient to regard the incident particle as a A and to distinguish between energy regions below and above threshold for hyperonexchange scattering.
In the erst region, the A-nucleon kinetic energy is insufhcient to produce a real Z. Then Eqs. (13) have, at any given energy, only one solution that does not blow up at inhnity. From this solution we obtain a phase shift which describes A-nucleon elastic scattering. In the second energy region, we obtain two independent solutions, each one of which corresponds to a mixture of A. and Z hyperons approaching the scatterer and a diferent mixture leaving the scatterer. Prom these solutions we construct two linear combinations, one of which corresponds to a pure incoming A and an outgoing mixture of A and Z, and the other to a pure incoming Z and outgoing mixture. The phase shifts in this case are complex, and from them we obtain the elastic scattering and hyperon-exchange scattering cross sections, If we assume that, neglecting A. and Z mass differences, the matrix elements for processes (16) and (17) are equal, the ratio (A/Z) of the number of A's to Z"s produced is simply the ratio of the phase-space factors.
Since the energy release for processes (16) and (17) 
